Superovulation in cattle normally involves the administration of gonadotrophins at specific times of the oestrous cycle, followed by the induction of luteolysis and insemination with high quality semen. The first aim of this experiment was to examine the effect of supplementary progesterone when used in conjunction with porcine FSH (pFSH) to induce superovulation in heifers. The methods compared were PGF2\g=a\given at mid-cycle or a progesterone-releasing intravaginal device (PRID) inserted at different phases of the cycle.
The second aim was to determine whether site of insemination or use of fresh or frozen semen affected embryo production. A factorial design was used involving 185 beef heifers.
The main factors were (i) synchronization methods PGF2\g=a\ or PRID); (ii) semen type (fresh or frozen); (iii) insemination regimens (involving two inseminations and variations in the sites) and number of straws used (one or two) at the second insemination. Eight injections of pFSH were given twice a day for 4 days starting either on days 9, 10 or 11 of the oestrous cycle or on the fourth day after insertion of a PRID. Heifers were checked for oestrus, inseminated twice and embryos were recovered on day 7 of the superovulated cycle. There was no difference between heifers given either PRID or PGF2\g=a\ in the oestrous response (93% versus 96%), number of ovulations (15.9 \ m=+-\1.11 versus 13.4 \ m=+-\ 1.06), large follicles (2.5 \ m=+-\ 0.24 versus 2.3 \ m=+-\ 0.23) or embryos recovered (9.1 \ m=+-\ 0.77 versus 9.1 \ m=+-\ 0.74). The number of embryos that could be frozen was lower (P = 0.05) in heifers given PRID.
The stage of the cycle at which the PRID was inserted affected the number of ovulations, large follicles and embryos recovered (P < 0.04). The use of fresh or frozen semen had no effect on the number of embryos recovered, but the use of frozen semen resulted in fewer grade 1 and 2 embryos and more grade 4 and 5 embryos in PRID-treated heifers. The number of straws did not affect the number or quality of embryos recovered. In 
Introduction
The current gonadotrophin of choice for effective superovu¬ lation and high embryo recovery rates in cattle is porcine FSH (pFSH) (Boland et al, 1991) (Ireland and Roche, 1987; Savio et al, 1988; Sirois and Fortune, 1988 (Boland et al, 1991) . This method, however, requires selection of animals for treatment based on a specific day of the oestrous cycle. In contrast, ewes can be effectively superovulated using gonadotrophins given towards the end of a 12-14 day progestagen treatment, initiated without reference to the stage of the cycle (Boland et al, 1983 ).
However, there are relatively few comparable data available on superovulation in conjunction with progestagen treatment in cattle (Holtz et al, 1979; Almeida, 1987 (Boland et al, 1983 (Hunter, 1988 (Goulding et al, 1990) . Embryos were recovered, counted, examined and morphologically graded by the same operator on a scale of 1-5 (Boland et al, 1978 The lower ovulatory responses to pFSH following PRID insertion in the early luteal phase suggests that the ovary is less responsive to exogenous gonadotrophins than at the mid-and late luteal phase. This result is consistent with other studies in the early luteal phase (Lindsell et al, 1985; Goulding et al., 1990) . Initiation of gonadotrophin treatment in the early luteal phase, which in this study was between days 5 and 7 of the cycle, is coincident with the establishment of the first dominant follicle (Savio et al, 1988; Sirois and Fortune, 1988; Knopf et al, 1989) . The suppressive effect of the dominant follicle on other recruited follicles in that cohort possibly contributed to a reduced superovulatory response (Grasso et al, 1989; Guilbault et al, 1991) . The lowered response cannot be attributed to lower progesterone concentrations, in the early luteal phase, since they were similar to those during the late luteal phase. It is known that progesterone treatment given from the begin¬ ning of the cycle will not alter the response to a single injection of pFSH (Vaughan, 1990 (Holtz et al, 1979; Prather et al, 1984; Hill et al, 1986) , whereas others reported a detrimental effect (Almeida, 1987; Garcia-Winder et al, 1988 (Bo el al, 1990) . When oestradiol injection was given at the same time as pFSH injection, rather than at norgestomet insertion, superovulation was markedly sup¬ pressed (Bo et al, 1991 (Maurer et al, 1987) ; however, in another study (Hill et al, 1986) In superovulated cows, the fertilization rate is often as low as 65% and about 15% of superovulated cows have no fertilized ova (Hasler et al, 1983) . It is generally recommended that superovulated cows are inseminated twice with one straw at each insemination (West et al, 1984) . Some studies (Donaldson and Ward, 1985; Schiewe et al, 1987) suggest that repeated inseminations are necessary to obtain optimal fertilization rates for the production of transferable embryos. In the study re¬ ported here, there (Hunter, 1988 
